Negative correlations were observed between the early blight disease severity (%) and uptake of Nitrogen, Phosphorus and Potassium by potato crop. The experiment was carried out by 13 treatments combination including untreated control (S 0 N 0 P 0 K 0 ) with four diff erent soil fertility gradient and Kufri jyoti was selected as test variety for the experiment. From this relationship, it clearly indicated that with increasing the disease severity there was Nitrogen uptake drastically reduced. Similarly, in case of Phosphorus and Potassium uptake by the plant extremely reduced with the increases of early blight disease severity. It due to less leaf area index (LAI), less root formation and less photosynthetic production were confi rmed in the linear regression line and regression equations. The highest tuber yield (340.4 quintal ha -1 ) was recorded in high fertility gradient of soil with higher NPK combinations (S 4 N 250 P 150 K 125 ) followed by medium fertility gradient soil i.e. 339.4 quintal ha -1 (S 3 N 200 P 150 K 125 ) and were found signifi cantly superior to other treatments combination and in respect of untreated control under diff erent fertility gradient of soil. From this observation, it could be noted that the high fertility gradient soil recorded the maximum yield and minimum yield obtained in low fertility gradient of soil. So it revealed that the nutrition factors as well as disease severity strongly interfere in the tuber yield.
Timely and judicious application of fungicides is necessary for management of the disease.
The knowledge of plant nutrition with the relationship of plant disease provides a basis for modifying current agricultural practices to reduce disease severity in integrated crop production management. Farmers generally apply fertilizers without testing of the fertility status of the soil and also have little knowledge on the other aspects of the disease development (Huber and Graham, 1992) . So, nutritional status of the soil is an important factor for disease severity for accurate prediction, such work has been made on this line.
Materials and Methods
The experiment was conducted at Regional Research Farm, Bidhan Chandra Krishi Viswavidyalya (B.C.K.V), Gayeshpur, Nadia,West Bengal during the rabi (dry) season of 2003-06. Study the effect of different NPK combinations on disease severity (%) of early blight of potato under diverse fertility gradient of soil. The research Farm is located at an elevation of 9.75 msl and the latitude and longitude are 23.5ºN and 89.5ºE respectively. The soil of the experimental  eld is sandy loam in texture,  ne, mixed, and belongs to hyperthermia family of Aeric Haplaquept and with good water holding capacity. The main  eld consisted of four equal strips, gross plot area of the 4 (strips) fertility gradient soil were 2000 sq.m & each strip area was equal i.e. 500 sq.m and each of the plot was separated by one-meter irrigation channel. Before Potato sowing, soil samples collected from 15 cm. depths of soil from the 13 treatments plot under each strip were analyzed for pH, organic C, KMnO 4 method for N, Olsen method for P and CH 3 COO NH 4 method for K and Plant samples were analyzed for N, P and K and their content and uptake by the method of Jackson (1973) and available mean nutrients of Initial soil of the three year data are presented in Table 1 .
Layout and Design of the Experiment
The experiment was carried out after creation of fertility gradients, for experimentation of potato early blight disease in a split plot design with three (3) All the experimental plots were uniformly fertilized. Half of N total P and k were application as basal dose during  nal land preparation and the rest half of nitrogen was top-dressed after the  rst ear thing up, 35 days after sowing. Then Fungicides mainly Metalaxyl 35% WS, was applied @ 2.5g per lit of water at 35DAS and 2 spray were done at 10 days interval , only 10 plant per plot and per replication selected to control the late blight and leaf blotch diseases for determining the forecasting system of early blight of potato. Insecticides viz. Imidachloprid 17.8% SL @ 1 ml/5 lit. of water sprayed to control the caterpillar as well as aphids in the experimental plot.
(ii) Assessment of disease severity
For early blight disease severity, 10 plants per replication per treatment plot were randomize selected by such standardized rating scale given by Mayee and Datar (1986) and then percent of disease index (PDI) or disease severity of this disease was calculated. The percent of disease index (PDI) was calculated by using the formula of the McKinney (1923) .
The percentage of disease severity (%) of early blight disease increase or decrease over control was calculated by using the formula as below:
(iii) Yield (tuber and biomass) of potato
The potato tubers were harvested on dated 22 nd -23 rd February in the  rst, second and third years respectively. The fresh weight of tubers and biomass per replication per plot were taken in kg ha -1 then converted to quintal ha -1 (except biomass wt.).
(iv) Statistical Analysis of Results
The experimental results were statistically interpreted through calculation of "Analysis of variance" by a standard method (Cox and Hinkely, 1979 ) and the signi cance of different treatments was tested by Error means square by Fisher and Snedicor's "F" test at probability level 0.05. The severity data are angular in parentheses transformed.
Results and Discussion
A. Early blight disease Severity (%):
Low fertility gradient soil (S 1 ): The table-2 clearly showed that the disease severity (%) varied 2.3%-6.2% respectively. It was also observed that highest disease was observed in untreated plot (Control-N 0 P 0 K 0 ) (Severity =8.8%). The reduction of Severity (%) of early blight disease of potato decrease with high doses of N, P and K combinations under every fertility gradient soil than the control plot. In this gradient of soil, out of 13 treatments only the treatments, T10 (Severity =2.3%), T11 (Severity =2.4%), T12 (Severity =3.2%), T9 (Severity =2.9%) and T5 (Severity =3.4%) respectively were given low disease severity than the other treatments. The T10 showed highest disease reduction (73.9% severity) on over control followed by T11 (72.7% severity) and T5 (61.4% Severity).
Moderate fertility gradient soil (S 2 ):
Similarly in this gradient of soil, disease severity (%) varied 1.9%-5.4% respectively. The treatments mainly T10 (Severity =1.9%), T11 (Severity =1.9%), T9 (Severity =2.3%) and T5 (Severity =2.5%) respectively were given low disease severity than the other treatments but the percentage of disease reduction on over control only two treatment i.e. T10 (74.0% severity) and T11 (74.0% severity) were showed the maximum disease reduction followed by T5 treatment (65.8% severity) ( Table-2 ).
Medium fertility gradient soil (S 3 ):
In this gradient of soil, disease severity (%) varied 2.1%-5.7% respectively. The treatments mainly T10 (Severity =2.1%), T11 (Severity =2.1%), T9 (Severity =2.4%), and T5 (Severity =2.8%) respectively were given low disease severity than the other treatments but the percentage of disease reduction on over control only two treatment i.e. T10 (74.4% severity) & T11 (74.4% severity) were showed the maximum disease reduction followed by T5 treatment (65.9% severity) ( Table-2 ). High fertility gradient soil (S4): In this gradient of soil, disease severity (%) varied between 2.1%-5.7% respectively. The treatments mainly T10 (Severity =1.6%), T11 (Severity =1.5%), T9 (Severity =1.9%), And T5 (Severity =2.3%) respectively were given low disease severity than the other treatments but the percentage of disease reduction on over control only two treatment i.e. T10 (76.1% severity) & T11 (77.6% severity) were showed the maximum disease reduction followed by T5 treatment (65.7% severity) ( Table-2 ).
Different NPK interactions on different fertility gradient soil, it was clearly emphasized that the increases in fertility gradient there was a signi cant decrease of disease severity (%) here high fertility gradient soil (S4) indicate the lowest percentage of the disease severity (%) and low fertility gradient soil (S1) indicate the maximum disease severity (%) while moderate (S2) and medium (S3) fertile soil showed the similar scenario of the severity of early blight disease. Similar result was also observed by Sohi (1985) in another solanaceous vegetables caused by Alternaria sp. Our result also con rmed by the Mondal et al., (1989) that higher doses of Phosphorus (triple super phosphate) and with normal doses of potash reduced the incidence of purple blotch of onion caused by Alternaria porri. Similar observation was also obtain by Mackenzie (1981) that increased the nitrogen application reduced the apparent infection rate of potato early blight caused by Alternaria solani and  nal amount of disease incidence and severity also reduced.
B. Relationship between disease severity and uptake of NPK by Potato crop.
(1) Nitrogen Uptake and disease severity:
During the Cropping period (2003-06), due to less leaf area index (LAI) for photosyntheses (Reddy and Reddi, 2000) .
(2) Phosphorus Uptake and disease severity:
Similarly a negative correlation was also observed between the uptake of Phosphorus by potato and early blight disease severity (Table 4) indicates the uptake of P loss from different gradient of soil by potato and x = indicates the disease severity, so, above equations were stated that the attainable uptake of P 17.835, 10.192 and 10.607 Kg ha -1 but drop off 0.6933, 0.2944 and 0.3136 Kg ha -1 respectively where R 2 value was con rmed the limit of signi cant level for prediction equations (Table 4) . From this relationship, it was clearly reveal that higher level of disease severity Phosphorus uptake by potato extremely reduced due to less growing root formation. (2004) (2005) (2006) in moderate fertility gradient (S 2 ) of soil during the said investigation periods. From these equations attainable uptake of Potassium 100.69, 81.349 and 84.802 Kg ha -1 but drop off 3.0371, 2.5101 and 2.5729 Kg ha -1 were observed in these fertility gradients of soil it was statistically highly signi cant. But Coef cient determination (R 2 ) was con rmed the limit of signi cant level for prediction equations in diverse fertility gradient of the soil (Table 4. ). So far this relationship indicates that with increasing the disease severity there was K uptake by potato drastically reduced due to less leaf area index (LAI) and less Photosynthesis production (Reddy and Reddi, 2000) . Interactions of different NPK combinations under different fertility gradient soil on yield attributes of potato were given in The maximum yield percent increased and biomass fresh weight were also increased with the increases of NPK doses on over control under all fertility gradient soil. From this observation, it could be noted that the high fertility gradient soil recorded the maximum yield and minimum yield obtained in low fertility gradient of soil. So it revealed that the nutrition factors as well as disease severity strongly interfere in the tuber yield ( Table-6 ). Similar observation has been reported for other diseases including groundnut rust (Das and Raj, 1993) and rice blast (Nagarajan, 1989) . 
